Cancer represents one of the most feared diseases. Despite an increasing number of available scientific data, most people remain unaware of those basic dietary and healthy lifestyle measures, which might reduce their risk to develop cancer. Environmental factors, diet, and lifestyle play a crucial role in the development of several different neoplastic diseases, particularly gastrointestinal cancer. In this article, we aimed at focusing on foods and their components able to increase gastrointestinal cancer risk.
INTRODUCTION
Despite a large amount of research data being available on the genetic origin of cancer [1] , more recent epidemiological and experimental evidences keep strengthening the concept that cancer is a chronic disease induced by several environmental factors [2] .
The environment plays a more important role in cancer genesis than it was usually acknowledged [2] . As almost 60% of all cancers can be prevented by lifestyle modifications, a proper diet and physical activity, and maintenance of a healthy weight [2] , all appear as clinically important strategies to consistently reduce cancer development, as prevention strategy, and to improve cancer patients' response to therapies.
A broad range of in-depth studies have provided conclusive evidence on the pivotal role of food, and in particular, some specific food components, in the prevention of cancer [3 && ,4 && ]. The combination of scientific data, deriving from epidemiological, intervention, and experimental studies on food, metabolic modifications, overweight, and physical inactivity, strongly suggest that cancer is a preventable disease, at least, to a certain degree [5] .
There is widespread evidence that different foods and their constituents are able to modify cancer risk and tumor behavior [6] .
This appears particularly relevant in gastrointestinal cancers, where a major role in its development and recurrence is attributed to specific food components and to physical inactivity [6] . Strong data exist on the link between the consumption of red meat and the incidence of colorectal carcinoma [4 consensus on the importance of a healthy diet for gastrointestinal cancer prevention, people are not aligned with most of the dietary recommendations [7,8 && ]. These discrepancies between expert recommendations about healthy diet, lifestyles, gastrointestinal cancer, and actual dietary practices, especially among younger population, point to the need for more research and improved communication to better promote the translation of science into practice [7, 9] .
The aim of the present article is to focus on the best available evidences on the role of food and food constituents in promoting cancer of the gastrointestinal tract.
CANCER AND ENVIRONMENTAL FACTORS, DIET, NUTRITIONAL STATUS, AND LIFESTYLE
Cancer development is a multistep process. It is the result of a series of DNA alterations in a single cell, or clones of that cell, which lead to loss of normal function, aberrant or uncontrolled cell growth, and often metastases [10] . With the exception of the rare familial cancers, which are primarily caused by inheritance of a specific germline mutation, sporadic cancers may acquire mutations as a result of genotoxic exposure to external or internal agents and consequent DNA damage [10] . The risk of cancer associated with a particular environmental exposure differs with respect to functionally different polymorphisms of certain genes, that is, gene-environment interaction. The awareness that genetic and environmental factors work in concert, as codeterminants of cancer susceptibility, represents a new paradigm in cancer risk assessment and opens a new window of opportunity for cancer treatment and control.
The distribution of different cancers varies between countries and populations [2, 11] . Some cancers are more prevalent in lower income countries, others in higher income countries. Also, cancer patterns change in time within countries and populations, for instance, if countries become more urbanized and industrialized, or if populations migrate to other countries. Such changes highlight the important role of environmental factors as potential cancer risk modifiers. Studies on migrant populations have provided some of the most compelling evidences, suggesting not only that the main causes of cancer are environmental, but that food and nutrition play a major role in developing cancer and that nutritional status per se influences cancer patients' prognosis [12] .
Mortality for stomach cancer in migrants from a high-risk area, such as Former Soviet Union to Germany, remained elevated after migration but it started to decline during a study period ranging from 1990 to 2009. Converging mortality rates between migrants and the general population in Germany are such that mortality from stomach cancer among migrants from the Former Soviet Union was expected to reach in a few years rates similar to those of the host countries [11] .
FOODS AND FOOD COMPONENTS LIKELY INVOLVED IN THE PROMOTION OF GASTROINTESTINAL CANCER
There is some evidence that the risk for all cancers, including the gastrointestinal ones, is slightly reduced in vegetarians, but these findings can be considered as inconclusive [13] . Vegetarians have also shown lower risk for diverticular disease. In addition, overall mortality was comparable between vegetarians and nonvegetarians [13] . As vegetarians are likely to consume a diet high in fibers, these results add new uncertainties into the assessment of the true value of dietary fibers in colon cancer prevention.
A reasonable amount of meat is part of a balanced human diet, as it provides valuable nutrients, such as proteins and essential amino acids, vitamins, minerals, and other micronutrients [14] . However, high consumption of red and processed meat and low consumption of fruits and vegetables are important diet-related risk factors for gastrointestinal cancer, contributing to early mortality [15] , as described in more detail in the subsequent paragraph. of preservatives, are causes of colorectal cancer [16] . Most epidemiological data linking the intake of red meat to colon cancer risk highlight the role on how the meat is cooked and preserved [17 && ]. Cooking meat at high temperatures (i.e., grilling, frying, and barbecuing) induces heterocyclic amine formation, polycyclic aromatic hydrocarbons, and N-nitroso compounds, which are formed in meat and fish that has been broiled or charbroiled over direct flame. Rohrmann et al. [16] investigated the possible association of red and processed meat consumption with the risk of death in the European Prospective Investigation into Cancer and Nutrition and found a positive association between processed meat intake and mortality because of cardiovascular diseases and cancer [16] .
Processed meat may contain nitrates and nitrites [16] . Nitrate (NO 3 ) is an inorganic compound, which is produced under a variety of conditions in the environment, both naturally and synthetically. Vegetables, meat products, fish products, beer, and contaminated groundwater are major sources of nitrates. Nitrates are essentially nontoxic products but can be reduced to nitrites (NO 2 ) either in improperly stored food, or in the body. The main sites of reduction are the mouth and the stomach, and, to a lesser extent, the lower intestine. The nitrites, from these and other sources, include those purposely added to food for preservation. Often nitrite is added to processed meat as an antibacterial agent against Clostridium botulinum [18] , presenting a toxic hazard both by its direct toxicity and by formation of carcinogenic N-nitroso compounds (nitrosamines) from reaction with amino compounds. Nitrosamines may be formed in meat during the curing process or in the body from dietary nitrites or nitrates and they are recognized carcinogens. A larger consumption of meat is associated with direct intake or endogenous generation of these carcinogens [18, 19] and processed meat contains almost 50% or more of nitrates with respect to unprocessed meat [20] , significantly increasing gastrointestinal cancer risk. As previously described, the association between red meat, processed meat, and poultry consumption and the risk of early death, because of cardiovascular diseases and cancer, was found in subjects with a high consumption of processed meat [16] . Moreover, the authors estimated that the reduction of processed meat consumption to less than 20 g/day could have prevented more than 3% of all deaths [16] . As processed meat consumption is a modifiable risk factor, health promotion activities should include specific advice on lowering processed meat consumption [16] .
Also, heme iron present in red meat has been shown to catalyze formation of N-nitroso compounds in the intestine [18] .
Biological plausibility and several clinical studies support that excessive salt and sodium intake can increase the risk for stomach cancer [21, 22] . Excess salt intake may damage the stomach lining, increase formation of nitrosamines, and enhance activity of carcinogens in the stomach. In addition, a high-salt diet may facilitate Helicobacter pylori infection, a well known cause of stomach cancer [22] . Therefore, increased sodium intake might contribute to the carcinogenic effects of excessive processed meat intake.
Of extreme interest, a recent study by Samraj et al. [4 && ] showed a novel unusual mechanism to explain the association between red meat consumption and risk of carcinoma, involving the nonhuman sialic acid N-glycolylneuraminic acid (Neu5Gc) derived from oral intake of red meat. Interactions of the Neu5Gc with circulating anti-Neu5Gc antibodies could potentially induce inflammation and promote, after long-term exposure, carcinoma's incidence of the colon [4 && ].
Recommendations indicate to limit at 300 g a week the consumption of red or processed meat considering its carcinogenic role in humans, especially for the development of colorectal cancer [17 && ].
Acrylamide
The high concentrations of acrylamide reported in several commonly consumed foods and often present in drinking water, are reasons for a serious concern, especially considering that children, a particularly vulnerable population, tend to have high estimated daily intakes, even 2-3 times greater than those of adults, based on average body weight ratios [23] . Thousands of chemical substances, some of them with carcinogenic properties, contaminate food supply. They include chemicals added to modify flavor, color, stability or texture, pesticide residues, and drugs given to animals. The majority of these substances have never been tested for carcinogenicity. In addition, chemical contaminants may be formed during food preparation or can be found in foods during industrial processing and packaging. Food can also be contaminated by naturally occurring carcinogens such as mycotoxins from mold growth.
The role of carcinogens in foods with respect to cancer risk is largely unknown and difficult to assess, as these compounds are multiple, diverse, and pervasive in the environment.
Among all substances, acrylamide recently was documented as a potential public health concern. Acrylamide is a proven rodent carcinogen and probable human carcinogen. In Europe, its concentration in water is strictly regulated to maximum levels of 0.1 mg/l water. In 2002, after a tunnel construction accident in Sweden, high concentrations of acrylamide were detected in tunnel construction workers as well as in nonexposed individuals, serving as controls. These high levels in unaffected individuals were suspected to derive from dietary sources. Indeed, chemical analysis demonstrated substantial levels of acrylamide in various heat-treated carbohydrate-rich foods. Biochemical analysis showed that during food processing at temperatures above 1208C, free asparagine and sugars react together with formation of acrylamide. Acrylamide levels in food vary widely depending on the manufacturer, the cooking time, the method, and temperature of the cooking process [24] . Potato chips, French fries, certain brands of cookies, and breakfast cereals contain very high levels of acrylamide compared with other foods. Other food groups, which may contain low as well as high levels of acrylamide, are coffee, crisp bread, breakfast cereals, biscuits, cookies, and snacks such as popcorn. Epidemiological studies conducted so far, generally do not support a role for dietary acrylamide on endometrial, ovarian, breast, colorectal, and prostate cancer risk [25] . As studies using recovery biomarkers have indicated that measurement errors from dietary assessment instruments are usually larger than previously thought, it is clear that more data using concentration biomarkers as proxies for acrylamide exposure are needed, to properly evaluate its true carcinogenic risk in humans.
Adequate information on the potential association between food and cancer risk is essential for driving consumer's choices, for establishing and implementing dietary recommendations, for changing diet and lifestyle behaviors.
CONCLUSION
Epidemiological and interventional studies evaluating the engagement and promotion of healthy eating, weight control, and physical activity have been published, suggesting that lifestyle behaviors may be important to fight cancer risk and its recurrence while improving overall health outcomes. Lifestyle interventions are important aspects of survivorship care, as cohort studies have suggested that engagement in physical activity or adherence to a healthy diet may impact overall quality of life as well as disease-specific and overall health outcomes in certain tumor types. It has been documented that about 40% of all cancers, including the gastrointestinal ones, are linked to poor or unhealthy diet, physical inactivity, and excessive body weight.
Environmental factors prevail in the cause of cancers, and genetic factors cannot be accountable to any significant extent for the current growing incidence of cancer.
